Type I collagen promotes modulation of cultured rabbit arterial smooth muscle cells from a contractile to a synthetic phenotype.
The phenotypic transition of smooth muscle cells (SMC) from a contractile to a synthetic state appears to be an early event in the pathogenesis of atherosclerosis. We examined the effects of extracellular matrix components on the phenotypic modulation of rabbit arterial SMC in primary culture by flow cytometry. The results demonstrate that freshly isolated SMC attached, spread, and started to proliferate on type I collagen as well as on fibronectin. Moreover, type I collagen was as efficient as fibronectin in promoting the transition of the cells into the synthetic phenotype without exogenous mitogens. However, unlike on fibronectin, the synthetic peptide GRGDSP (Gly-Arg-Gly-Asp-Ser-Pro) and the peptide KDGEA (Lys-Asp-Gly-Glu-Ala), which contains the recognition sequence for alpha 2 beta 1 integrin in type I collagen, interfered little with the attachment, spreading, and phenotypic modulation of the cells on type I collagen. On the other hand, the phenotypic modulation of the cells was counteracted by the anti-beta 1 integrin antibody. These findings indicate that type I collagen promotes the phenotypic transition of the rabbit arterial SMC by interacting with a cell surface receptor (beta 1 integrin family) for a cell-binding sequence without RGD and DGEA. In contrast, elastin, a major constituent of the media, suppressed the cell attachment and spreading and maintained the cells in the contractile phenotype as laminin. These results suggest diverse roles of type I collagen and elastin as well as of fibronectin and laminin in the control of the differentiated properties of arterial SMC.